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DECLARAnON OF DR. RICHARD D. EMMERSON

My name is Richard D. Emmersou, Ph.D. and I declare as follows.

I am the President and CEO ofINDETEC International, Inc. I am filing this

affidavit on behalfofPacific Bell (the "Company''). My business address is 341 La

Amatista, Del Mar, CA 92014. I have a Ph.D. in economics from the University of

California at Santa Barbara. During the past 20 years, 1have taught in the Department of

Economics at the University ofCalifornia, San Diego, and I have consulted, testified, and

taught courses on economic issues in telecommunications. Much ofmy consultin& and

teaching is about incremental cost study methodolopes. My staffand I have conducted

over one hundred projects involving incremental costs in telecommunications.

I am .submitting this affidavit in response to the Commission's request for further

comments on cost models.

I. Key Charaeteristie. To Be Considered In The DevelopmeDt Of

Cost Proxy Models For DetermiBiDI Universal Semee Subsidy

Levels.

A. Dfto.p••t of....~ic lDIormatioD

The primary driver of loop investment is distance and a secondary driver is

density as detenniDed by the geographic clustering ofe.n.d users. Since both ofthese are

related to the location ofcustomers within a specific area, the method chosen for

representing infonnation on a iCOaraPhic basis is a crucial determinant ofthe reliability

of the answers generated; the more accurate arc the represented customer location~, the

more realistic will be the model results. The ideal unit ofaeoaraPhY is either individual

customers! or a small, uniform size area thatca~ the di~-persion of popultltion,

1NODe oflbe models reviewed and eva!uaIed hire uses the loc:adon of1D.dMdual customerS; only the cost
proxy model is capable ofdoina so (Ill early versIon of the Cost Proxy Model was implemeu.ted In
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reflects differences in terrain, is directly comparable across the nation and closely

approximates the service areas that enaineers consider when making decisions on facility

provisioning.

B. DeterlBiutioa ofTecbnololD" and Facility Mix..

Technology choices and ~ility mix detenninations also have a silDificant impact

OD. the investment required levels for providing customer access. The impact ofthese

choices is reflected in the selection ofthe breakover point for use ofelectronic faeility

provisioning and in the plaeement costs which the company incurred (e.g. burying cable

in some densely populated areas may be considerably more costly than placina aerial

facilities. The ideal determinant is a methodoloaY which reflects the actual choices faced

by engineers in placq facilities. Included in this consideration would be a combination

ofdensity, soil type and community regulations.

C. MethodololY Used in Assigning Locatio•• to Wire Cellten

The wire center assignment methodology has a twofold impact on the

determination of loop inveS1ment. First, identification ofa particular wire Center10 serve

a household or clustered·group ofhouscholds has a direct bearing on the length ofthe

loop required. the difficulty ofplacement in the terrain, and other cost related

characteristics. Second, the identification ofserving wire center determines the local

exchange company that serves a geographic area. In the first case the cost ofthe loops

represcnted in the model will differ from the serving company's attainable cost ifend

users are assigned to the wrong wire center. In the second case, inaccurate assignment

can lead to shifts in subsidy requirements between companies; clearly an undesirable

effect. Once Blain, the ideal methodology should reflects the real woTld decisions which

would result from efficient engineering practices. It should take into account such things

CIl1iJ.Umia usiag fi«lI&1 4;uatomcr 1oW:ions -later versionl uaed small 'UDifonn geographic pups of
CUStomerl in order to avoid the need to use proprietlltY data).
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as impassable terrain. communities ofinterest and population clusters in the same manner

as these characteristics are considered by engineers and construction planners.

D. AuuaptioDJ :Bebillcl tile Development ofFIDucial Data

Financial inputs have a sianificant impact on universal service costs. These inputs

include dctc.rmiDation ofeconomic lives of equipment, and the associated depreciation

levels. They include selection ofthe cost ofmoney, determination ofreasonable

contribution levels to shared and common costs, and selection ofthe appropriate levels of

clement costs and service revenues to be included in subsidy determinations. An ideal

methodology in this area would reflect: 1) the costs ofmaintaining a readiness-to-serve

level ofassets associated with the cmier-of-Iast-resort obligation; 2) selection ofmarket

detenniDed equipment lives to reflect a fully competitive ellVi!'onment; 3) recognition of

chaages in.return (cost ofmoney) requirements; and 4) development of sufficient margins

in subsidization levels to attract equal or more efficient competitive network suppliers.

E. AbUity to ModIfy Data to Reflect Unique Situ.tioDJ

As no one methodology is likely to be able to address every situation, another

dcsiIablc characteristic ofa proxy model is the ability to be easily modified to reflect

situations that were either not accounted for in the original design or have arisen after the

model has been developed. It is most desirable to allow controversial methods, data and

assumptions to be changed by the user ofthe model. without intervention from

programming staffor the original developers. While such an ideal is unlikely to occur,

models constructed with more flexibility are more desirable than those with less.

D. Overview Of Models Reviewed In This Submission.
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A. B_chJDark Cost Model. VeniOD 1 (BCMl)2

Version 1 ofthe Benchmark Cost Model was jointly sponsored by USWest,

NYNEX. Sprint and Mer. The purpose ofthc model was threefold:

First, it was to be used to identify average costs required to serve residential

customers residing within Census Block Groups.

Second. it was intended to develop a range ofbcnchmatk costs reflecting the

provision ofbasic residential service by means ofefficient desip and the use ofstatc-of

thc-art technology. It docs not develop actual or embedded costs, it docs not claim to

model the cost ofthe company which is obligated to provide service to the households in

a given census block group (although it does use existine switch locations); it docs not

include business lines in its calculations either for pUlp05es of dctcnnininS bWiineSS costs

or for calculating the economics ofscale in serving residences. An estimation ofbusiness

lines was used only in calculation ofthe shared costs of switehini.

It's third purpose was to allow evaluation ofdiffering proposals for tBrietinK hiih

cost support, primarily through the use ofdifferent benchmark: revenues above which

subsidies would occur. The model would calculate a total subsidy for an area, based on

the difference between the benchmark cost level and the rate to be charged or revenue per

line anticipated to be received by the Universal Service Provider.

Some ofthe important methodological aspects of the BCMI model arc:

• . Geography The use ofCensus Block Group (CBG) was used as the

geographical base unit. Each CBO is identified by nwnber and carries the

total number ofresident households (generally a CBO has between 250

and 550 households but the range ofhou..~holds is considerably greater) as

11b.e ovorvicw of1he BeDdailk CoIl Model· Version 1 wu created 6'om d1c s11clc presentation pven by
the 101m Sponsors on September 22,1995 in DenVIT. I un unaware ofany ot&lal overview that has been
produeod for this model.
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well as the number ofsquare miles ofarea in the CBO. BCMl then

assumes this area to be a square in shape around the centroid ofthe CBG3.

• Asaimmcnt ofCBOJ to Wire Centers. Wire Cculen ure u:iiP"d lo CBO

by detenninmi lhe nearest wire center calculated using airline distance

from the Wire Center to the centroid ofthe CBG. All households in the

CBG are assipcd to one wire center.

• Fq;dcr IowlARy. Feeder cables are assumed to nm straiJht North, South,

But or West from the wire center to a line perpeD4icular to the center ofa

side ofthe square representation ofthe CUG. From this point sub·,feeder

is assumed to run along the peq>endicular line to the edge ofthe (square)

CBG. Tota1 feeder distance is calculated by subtrKting ~ ofthe length of

one side ofthe CBG square from the sub-feeder lqth tirst taken to the

center ofthe square (to place the end ofthe feeder at the edie of the square

eBG) and adding the remaining length ofthe subfeeder to the length of

the main route feeder. Assignment ofa CBO to a particular feeder route is

accomplished by meuuring the angle of the centroid of~ CBO to the

due East dll-ection (any direction could be chosen; this one is typically

chosen for measurement ofradial angles) Ifthe resultant angle is between

450 and 135°, the North route is chosen. Between 135° and 225°, the

West route is chosen, etc. 1bis process selects the route with the shortest

(right angle) distance from the assigned wire center to the CBG.

• Distributiop. TopololY. Distribution plant architecture assumes that

households are evenly distributed in the reformatted (sq\W'e) CDO area;

that the distribution cable begins at the edae ofthe CBG and ends at the

'Note1bat1bis loometry which underlies SCMI, Boa, md the Hatfield model crutes sqlW'e III'CU

wbidl overlap IDci which do not entirely cover the teJnin even th0uP the areu sum to the srca oftbc
terrain. It is uswned that the coSU of servinc the overlappinl areas comptDJlte for the costs ofservin, the
uncovered areas.
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subscribers' premises; and that four legs of distribution cable are required

to serve a customer within a CBQ4. The length ofthese distribution legs

is culculliled as % of the distance ofone side of the CBG square. The size

of the distribution cable is calculated by dividing the number of

households within the CBG by 4 and selecting the next largest size cable.

• Log; TcchnolQiY. Loop technology is assumed to be analog copper cable

for loop lengths that are less than 12000 feet. The technology is assumed

to be one of two types offiber with digital loop eanier for lengths greater

than 12000 depending upon the density oftile CBG.

• Loop CompoJ1cnts. The model does not include investments for a

Network. Interface Device (NID), Drop Wire. TenninalslSplices, Serving

Area Interface Cabinets. Tandem Switching, Signaling Network, Transport

and Operator Systems.

• S,)yiwbjoa TtclwnJo&¥. Switching technology was assumed to be a DMS

100 switch for all CBGs. The cost of the switch was split between

common costs and per line costs.

• Density Cellsd Plant technology mixes, fill factors and placement costs are

assumed to vary with density in the following 6 ranges:

O:,si;and:s:;S

S < and S 200

200<md~6S0

650 < and S 850

850 < and ~ 2550

and>2SS0

4 The cJaiIn ofUJdfonn d:iItribu1ioD ofhouseholds is fabe. III fie!. houJcbolds Ire IJIUIIled to be c1usrcrcd
at the II1c1a ofthe fo\Ir cliJtribution lees. TheR is not enqh ]in~ feet ofdistribution plant to reach
unifotmly distri,buted premises.
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• Tergin. Placement costs are modified by the prevalent temin within a

CBG based on terrain and water table indicators from data produced by the

U.S. Geological Survey.

• _. Expenses are calculated by deriving an expense to investment

ratio from ARMIS 43-01 fonns exclu.ding, in some cases, certain overhead

accounts.

B. BeDdaBaark COlt Model· VenioD 2 (BCM2)5

Version 2 ofthc Benchmark Cost Model is jointly sponsored by USWest and Sprint.

The purpose ofthis model is slighdy different than the purpose ofthe oriliDal version.

While all oftbe goals ofVersion 1 are retained, an additional goal ofusing the model to

"Serve as a basis ofcritique ofstudies ofunbundled network elements" has been added.6

Significant changes in methodological approach have been made to DeM2 from the

methods employed in BCMI. To allow for ease ofcomparison, the methods will be

presented here in the order that the BCMl methods werc discussed above.

• Geography. Usc ofCensus Block Croup (CBC) as the geopaphic:al base

unit remains in BCM2. However, to account for a bias toward longer loop

lCDgths that occurs when sipficant amounts of vacant land are included

in a CBG. BCM2 recalculates the area associated with a CRG ifit.c: density

is 20 households per square mile or less. In CBOs that meet this criterion,

a buffer zone of,SOO feet on each side ofthe road system (or 100 square

feet per linear foot ofroad) is constructed to substitute for the me8Slat:d

area ofthe CBG.

S The overview oftbe BeDcbmIrk Colt Model- Venia 2 bas bccD~ parapbrucd IIl4 derived
hID the m«hodololY dowmtDt provi4Icl. tIw IpGIIIOrI July 18-23. 1996 Worbbop. Where exact
quat88 ... important to clarity they will be -e10lllll in quotatiun mlllb. In IIlJ otMr CIIIItIll, JibcicLi. will b8
taken wlth semenee structure lUId form to tIIIbIe cauiJtalt praeamloa.
, This information did not come from the document referenced in the previous footnote bm rather eomes
fIom the presentation offered at the July 18-23, 1996 Worbhop.
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• Assianment ofWjg CeptIrs to CBOs, As in BCM I, Assignment of

CBGs to Wile Centers is accomplished by dc:tc:rmirliD.a the nearest Wire

Center on the basis ofairline distance ITom the Wire Center to the centroid

oftheCBG.

• fieder Topaloa· Feeder cables are assumed to be oriented as in the

BCMl. From the main feeder, sub-feeder is assumed to nm to the edge of

the CBG (as in BCMl), unless the lc:nath offcedc:r would violate a

maximum copper distribution limitation. Unlike BCMI, ifthe maximum

limit ofcopper is exceeded, the feeder is continued into the CBG for the

amount that the distance exeeeds the: limit Feeder distance is calculated

by subtractini ~ of the length of OIle side ofthe CBO square. or the

maximum copper distribution limit, from the sub-feeder and adding the

remainina airline distance to the airline distance ofthe main route fccder.

Assignment ofa c:sa to uparticular feeder route is accomplished in the

same manner as HCMl.

• Distribution topoloa. Distribution plant architecture assumes that

households are evenly distributed along roadways (Le., within the CBO

area now limited to the 1000 ft. wide road swath). The distribution cable

begins at the end ofthe feeder and ends at the subscribers' pre.rDises.

MuJtiple legs ofdistribution cable are required to serve a customer within

a CBG. The leDlth ofthese distribution legs is based directly on the

leqtb. ofa side ofthe CBO which is modified by reference to two slope

values which are input by the user. Each slope value has an. associated

slope modification factor that increases the length ofthe CBO side. The

length ofthe distribution legs is then calculated by assuming a uniform lot

si2e which apportions lhe modf1lcd CBG area to households, and

caleulates the number ofdistribution legs and length required to serve all
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lots within the CBG square (or road swath). The size of the distribution

cable is calculated by dividing the estimated number oflines served within

the CBG (after adjustment for business lines) by the number ofvertical or

horizontal distribution legs in the CBO and selecting the next largest size

cable.

• Loo» TecbnololY. Loop technology is assumed to be analog copper cable

fOr loop lengths that are less than user selectable values of 9,000, 12,000,

15,000 or 18,000 feet. For lenath areater than the breakover lqth, one of

two types offiber hued digital loop camer is assumcd dependent upon the

density ofthe CBG. Additionally, loop investment is capped at $10,000

under the assumption that more costly loops will be served by an

alternative wireless loop technology costing $10,000 per home served.

• Loop COlD,ponents. BCM2 includes investments for a Network Interface

Device (NJD), Drop Wire, Terminals/Splices, Serving Area Interface

Cabinet~, Tandem Switchill& Signaling Network, Transport and Operator

Systems.

• Switching IPOD9logy. Switching technology is assumed to be an

average value for each offive switch sizes. The cost of the switch is split

between start-up costs and per line costs.

• j)en,sity Cells. Plant technology mixes, fiU factors and placement costs are

assumed to vary with density in the following 6 ranges:

OSandS5

5 < and s 200

200 < and :s; 650

650 < atld ~ 850

850 < and s 2550

and> 2550
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• Terrain. Placement costs are modified by the prevalent tczrain within a

CBG, based on terrain and water table indicators from data produced by

the U.S. Geological Survey as in BCMI.

• ~. In BCM2, three investment related annual cost factors are

created from 1995 ARMIS data. These factors are for Cable, Switching

and Circuit equipment investments. Additionally, a non·plant related

expense factor is calculated by takin& the ARMIS catcaories ofCustomer

Operations· Marketina, Customer Operations - Services, Corporate

Operations and Other Depreciation!Amortization and dcvelopina Q per linc

expense amount, based on total access lines. The capability to scale this

amount is also provided.

c. Hatfield Mod.l· VenioD 1.1 (llM)7

The Hatfield Model was prepared by Hatfield Associates Inc. for AT&T COlpOration.

and Mel Telecommunications Corporation. The goal of the Hatfield Model is <C••• to

model the economic costs of all narrowband local telephone services provided to business

and residence customers, including access services provided to interexchange camers

("IXCs")." Key aspects of the Hatfield Model are:

• 0e01l'lRhY. Use ofCensus Block Group (CBG) as the geographical base

unit is also 8 feature ofthe Hatfield Model. The Hatfield Model obtains its

geography from the BCM1. its treatment is the same as described there.

• Ayjqpmsgt ofCBOs to VIIC Cqum. The assignment afCBOs to wire

centers is adopted from BCM1.

7 The overview ofthc HItfi,lcl Model. Venioa 2.2 hu bccD cxcaptec1, panphraHd and daivccl from the
d.ocument entitJecl DocWlt_atton oft'" HATFIELD MODEL - V""t0ll2.2 - r," 1 dated May 16,
1996. Wh.... exact quota are importllnt 10 cllritydley will be enclosed in qugtatioa marks. Tn all other
cues, liberties will be taken with sentence structure and form to enable consistent presentation.
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• feeder ToMogy, Feeder cable lengths and assignments to routes arc also

performed by the BCMl algorithms as described above.

• Diltribution Topology, Distribution"plant architecture is also provided by

BCMl.

• Loop Ic&Jmp1oav. Loop technology is assumed to be analog copper cable

"for loop lencths that are less than 12000 feet For lengths IODgCl' than

12000 feet the te<:hnology is assumed to be one oftwo types of tiber with

digital loop camcr for lengths greater than 12000 dependent upoD the

density ofthe CBG. This infonnation is also adopted from BCMI.

• Loop Comp;ments. The Loop includes investments for a Nctworlc

Interface Device (NID), Drop Wire, Terminals/Splices, Serving Area

Interface Cabinets, Tandem Switching, Signaling Network, Transport and

Operator Systems. The Hatfield model added these items missing from

BCMl. The costs ofthese items are different than those included in

BCM2.

• Swits;biv Ip;lmpIoIY. Switching technology in the Hatfield Model is

determined by the total number of lines served in each wire center, with a

maximum line size of80,000 for any given wire center. Switching

investments ue ca1culatcd by using switch investment per line, two linear

relationships between total investment switch per line and line size ofthe

central office; one straight line for relationships in larger offices and

another for smaller offices.

• Density Cells, Plant technology mixes, fill factors and placement costs are

assumed to vary with density in the following 6 ranges obtained from

BCMl.
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• Terrain. Plaeement costs arc modified by the prevalent terrain using the

methods and values ofBCMl.

• Egensl. Network related expcoses are calculated as investment based

factors for five categories in the HM. They arc: Network Support,

Switching, Transmission, Cable and Network Operations. Additionally,

non-network related expenses are assiencd on the basis of 10% oftotal

expenses and a factor for General Support Equipment is applied to total

investment to account for such items as furniture, office equipment and

general purpose computers.

D. COlt Proxy Model (CPM)

The Cost Proxy Model (CPM) was jointly developed by Pacific Bell and

INDETEC International. The PUlpose ofthe model was to use sound financial,

engineering, economic, and managerial accounting principles to provide the costs,

revenues, and resulting subsidy requirement ofproviding Universal Services.

The essence oftbe concept and methodology ofthe Cost Proxy Model (CPM) is

to aggregate the diverse costs of serving customers in different locations under different

circumstances using economic and engineering efticiency principles. This is

accomplished through the use ofreadily available data, calculations, and algorithms to

approximate the actual costs ofproviding sQ'Vice using cunent and forward-looking

engineering practices.

Some ofthe moreim~ methodological approaches that the CPM

incoIpOrates include:

The ePM uses a "bottoms-up" approach to cost starting with the cost ofsmall

components ofthe network and universal services, and aggregating those

components to simulate cost ofuniversal service. All costs are expressed in

appropriate metrics such as the cost per foot ofaerial copper cable, cost per
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switched minute ofuse, or ~st per bill rcndcrcd. These metrics can be ,assembled

into unbundled components and services which matches the way the network can

be engineered usina presendy available technologies. Customer and ieo¥IUPbic

data requirements can be met through company proprietary data (e.g. actual

household locations) or via a number ofcommercially available governmental

and private data providers.

Some Key Characteristics oftbe CPM are:

• AMilftDlCOt ofHouseholds to WOn Cajers and Geognnby. The CPM starts

with a small, uniform geography, termed a "grid". A grid is 1/100 ofa degree

oflatitude by 1/100 ofa delI'CC ofJongitwie (or -3000 ft. by -3000 ft.). This

&rid size is an appropriate size to reflect the dispersion or clustering of

premises and multiple grids can be combined to captu1'C density infonnation

that is needed to select enainecrinl criteria for network design. The grid

geography is uniform across the nation and divides the terrain into mutually. -
exclusive and exhaustion areas. The use ofthis grid along ~tb the use of

actual Wire Center boundaries approximated by collections ofOriels allows

the assignment ofhouseholds in a Grid to the serving wire center within which

the households fall.

• Peedp' IOJOGS'nr. Fccdcr lCDl1h calculations ore based on the air distance

from the centroid ofeach grid to the wire center which serves the grid. Air

disamcc is then coDveItcd into Feeder lengths based upon statistically derived

ratios offeeder to distribution length ratios developed from sample records,

cnginecriD.i reco~ or national standard values. FiDally, air dis1lnccs are

converted into route distances, again based upon statistically derived air to

route length ratios. Cable sizes are selected based on the total demand for
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loops using daytime population to estimate the number ofbusiness lines in

each grid cell.

• DistributiOD Iogplogy. Distribution lengths arc calculated in the same manner

as feeder lengths US1n1 air distances from the end 'ofthe .average feeder length

(for premises at a specified distance from the wire center in each density zone)

to the premises. As with fccdcr cable, sizes are selected.to meet tota:t

demand.'

• Loop Ippg1oly, The CPM prcscndy uses a 9000 footftetkr9 1cngth as the

fiber brcakovcr point. Shorter fceder lensth arc assumed to be copper and

longer length are assumed to be liberto TheC~ employs an A +Bx

approach. The A costs arc those driven by Dumber ofroutcs in which cables

reside. The B costs are tho~which Varj by the number ofpairs in a cable or

cable route. rn additiOD to the usc ofthe A + Bx approach, the CPM also

separately develops the costs for Poles and Conduit.

Once the costs are developed, they are unitized to a per pair cost that

incorporates the number of cables, the cable size, the terrain characteristics,

etc.

• Log» CompoppJli, Loop components include investments for a NetwoIk

Interface Device (NIP)., Drop W'llC, Terminals/Splices, Serving.Area Interface

• The aM aJJo 1l1li Da)'lime PopulMiaD cilia IIdle grid lev.l to ....DllIIlbm mcllOCllioDl of
business lines. By usinI this cia, the CPM is able to mm accurDly c1tJtenDine the deosity or1be...
thereby allowiq ccxrect sIzIDa orcIiIIribudoIa cable IbM would be Deeded to~ the toal dem- In III
aNa or to satiaf.y the inClWll.ut ofc*naft.d.defiMd as the Uni.".,...1 Service oblipf.ioA Thus raideo.tial
CUIIIOmcr costs realize the beneftts ofKOnOlUk:s ofsca1.e fTorn .j~1 cable in both feeder and cJiltnDution
plat to meet total c1aD~
, This c:hoke thus employs fibtt when tho loltJ loop 1eaaIb is JIrctt dwl9000 feet by the IIIlOUDt of
diJtributlble I"" ThJs broakover point CII1 be m.od1f1cd (aDd bas beea modified as requested in spcdfic;
skuatloas) but is now a user iDput.
10 Peeder leqth rather thaD total loop lqth appears to be the most common engiDe~lq, dete.nD1D.aD.t of
11'10 brea1cover point.
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Cabinets, Tandem Switching, Signaling NetWOrk, Transport and Operator

Systems.

• Switch IedmpkcY. Switehiq costs are input in tbrcc catagorics; costs per

message, per minute ofuse. and per line ( any of these may have a zero value

it: for example. it is desirable to have costs reflected on a per line basis). The

default values are presently from an average ofselS outputs for a mix of

Northern Telcom and AT&T switches.

• Density Cells. The CPM uses three density measures: the households (and

lines) per square mile for 1) each grid cell, 2) a cluster ofninc grid cells (3

grids x 3 grids) around each grid cell, and the exchange area of each wire

center. The density cells on which costs vary are

0-10
11-50
5.1·150
lS1-S00

501-2000
2001-5000
5000+

• Tmain The CPM uses teaain data cxaetly as is used in BCM2 model with

the exception of the slope data. The numerical values representing the

difficulty ofplacement for each ter.rain characteristics is a user input and may

differ from the value in the BCM2.

• 'Blpm"', Operating cxpcnscs are dcterminecl by examining the cost drivers

for each expense categOIY,'expenses associated with universal services were

included when the universal service functions would.cause such costs. Each

expense can be included, or modified by the user. To account for the size

efficiency attendant to large LEes, the CPM incolpOratcs the use ofan

ARMIS derived ratio. This ratio is based upon the relative operating expenses
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oftile cOmpany compare to an average (statewide/nationwide). so that large

companies are not benefited and small companies are not penalized. Although

the ARMIS value.is used to estimate relative efficiencies among di1fcrent

sized companies, ARMIS is not used to deteImine the base levels ofexpenses.

Such expense levels would be forward-looking and based on economic

principles. rather than historical accounting, practices.

m. Methodological ComparisoDS Of The Models On The Key

Characteristics

A. Development ofBa.. Geop-apbic IBfonution

BCMI, BCM2 and the Hatfield Model all use (square) Census Block Groups

(CBG) as their basic unit ofgeography. The CPM, however. utilizes a "grid" which is

1/100 ofa degree oflatitude by 1/100 ofa degree ofloDjitude, or approximately 3000

feet by 3000 feet.

CBOs are developed to be a manageable group ofhouseholds for census

takers "to handle in the performance of their duties and to protect the privacy of

individuals in reporting census information. As such. the key deteIminant ofWhat

constitutes a CBO is the number ofhouscholds within it instead of~ geographic area

related to engineering decisions. WIthin the state ofCalifornia, the range ofareas is from

less than 1000 squate feet to over 4.300 square miles. BeMI, BCM2, and the Hatfield

model assume the distribution areas coincide with CBOs defined and assign each CBG to

one wire center·(that closest to the centroid ofthe CBG) even when multiple wire centers

or multiple companies may serve the households in that CBG.

The usc ofunifoIDl grid level data minimizes these etfccts. Where the CBO

approach has the characteristics ofrelying on predefined dataobtained by the U. S.

Census Bureau, use ofthe grid system can accommodate Census data exactly as the
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BCMl, .BCM2. and Hatfield Model but can also accommodate input from actual

geocoded customer data or from household and business data assigned to grid cells.

Clearly, the finer the level ofgeographic resolution, the more accurate the

results will be.

B. DetenaiDatiOD ofTcclaaolOlY ad Facility Mba

There arc several aspects to the determination oftcchnoJogy selection and

facility mixes to be' considered. First, is the determination ofthe cutover point in the

placement oftiber-fed electronics·instead ofcopper. BCMl and the Hatfield Model both

offer only one choice·in this area and that is set at 12t OOO feet of tOlaIloop lenath. BCM2

allows choices of9,000, 12,000. 15,000 and 18,000 feet oftotal loop length in a user

selectable fashion. The CPM uses a single cutover point at 9,000 feet ofjeeder length as

its determining point (thus, a longer total loop length). This is a slightly dift'crcnt

approach than the other models, based on the detemination that it appears to be the

feeder length that drives the engineerina decision instead of the total loop length.

c. MethodololY U.ed in Aulpbag Geographic Units to Wire CeDten

BCMl, BeM2 and the Hatfield Model aU assign a CBG to the nearest wire

center based on airline distance to the ce:t;1troid. The CPM assigns grids to wire centers

based on digitally encoded wire center boundaries.

Use ofthe nearest wire center to the centroid ofa CBG can result in

sipificant misassilJ1ll1ent ofhouseholds to serving wire centers and even to serving

. companies.. For example, there is a CBG in Baker. California that contains 1,414 square

miles. Iftbis CBG were a perfect circle, the centroid of the CBG could be no closer to

the edge than 21 miles. This particular CBG bad 221 households within it. lfone

assumes, as would gcncnlJy be true. that these households arc not equally distributed

over the entire area, then there ~uld, ofnecessity, be clusters ofhouseholds Within the

CBG. With these types ofdistances involved, it is unlikely that the wire center nearest

the centroid is the one nearest the population center. Additionally, there may be physical
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limitations, such as moUntains or large lakes, that prohibit the provision of service from

the nearest wire center.

The prefcm:d method ofassociation is to identify households at a sufficiently

detailed level to be able to utilize actual data on the wire center serving that particular

area.

D. At•••pUou Behiad tile Developmeat ofFbwadal Data

BCMl used a sinale annual cost factor to convert investment into expense.

BCM2 creates three annual cost factors to reflect different lives and costs for dHferent

types ofequipment. The Hatfield Model appears to create capital cost factors for a

number of different categories ofplant. The CPM also relics on multiple capital cost

factors and separate expense elements for its calculations.

Capital cost factors and separate expense factors or direct assianmems are the

preferable methodology for use in calculating subsidy costs because ofthe greater level of

detail available. However, careful, examination ofthe values assigned to these factors is

wammted due to the large influence they have on the resultant cost. Costs can be

artificially lowered by selection oflonger depreciation lives than arc wamnted by a

competitive environment or by the selection values for the cost ofdebt and equity that are

too low for the monetary marke1plac:e. The reverse is also 1nlc ifunreasonably short lives

are chosen or too high a cost offunds is applied.

E. Ability to Modify nata to Reflect Unique Situ.doDS

While this characteristic docs not directly impact the levels ofcost produced

by a proxy model, it is a necessary fU=tioDality ofa quality model. Arti1iciallimitatioDS

or restrictions on the type ofdata and the manner ofits calculation do not serve the end

result well. An exunple would be where a company, through aggressive negotiatioDS.

has obtained a significantly greater discount on electronic equipment ICqUircd to provide

digital subscriber line carrier over fiber optic cable. As this cost is the primary driver of

the economic breakovcr point between copper and fiber, this hypothetical company
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would have a breakover'poiDt that is significantly shorter than its competitors. This

feature should be able to be reflected in any proxy model used for universal service

subsidies, after proper consideration ofits impact on other engineering practices.

In general, the fewer hard coded restrictions that exist in a system. the betw

that system can adapt to unforeseen situations.

IV. The IDcu_beat CODlpaaies Costs Should Be Uled For Subsidy

Determination Ilatber Than Using The COlts Of An Hypothetical

Efficient EDtrant

A. UnreaUstic S....idy Levels wiD BIDder Competitton.

First. to the extent that any inefficiencies exist within the LEe's today, they will

make LEes more vulnerable to comPetitors only iftheir prices reflect such iuefticiencies.

In unregulated marlcets, prices reflecting less efficient production is the very engine

which fuels the competitive process. It is only through price signals that firms which are

equally or morc efficient than existing providers will have an incentive to actually enter

and be more efficient. It is only through the competitive process that the market

determines which providers (each considering their own opportunity costs oftheir own

resources) should and will offer service.

Second, subsidies based on the configuration ofthemo~ efficient provider. in a

theoretical sense, do not comport with actual markets and market behavior. In real

markets, firms do not have homogeneous cost and production functions. In the

competitive process it is the costs ofthc least effici6nt provider (which actually survives

in the market) which reflects the price in the market. Othcr"morc efficient providers. .

throuJb superior reso~s, better plenning or luck, reap retums to their superiority.

Finally, every finn faces the prospect of incuning sunk costs upon entIy. Just as

firms trade offfixed for variable costs to minimize risk and costs, so too do :firms trade
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off sunk expeuditures for liquid expenditures. To create roles which disregard sunk costs

would not only distort the selection ofpruduetive assets by firms but would

fundamentally alter the very~tivesto' enter and exit which competition so efficiently

provides. This argues for using the incumbent provider'5 achievable costs in setting

prices. Achievable costs reflect the state ofthe existing asSet base ofan incumbent,

allowing new entrants to advantage themselves using newer technology. Once entered,

however, the entrant makes the most economical changes to its assets tluough time. It

too then competes based on its achievable costs including their prospective 01' prior

irrevocable commitments. This results .in a heterogeneous industry. This heterogeneous

set ofcosts makes up the industry cost function~ as the traditional textbooks tell, it is

the marginal films which enter and exit the industry based on their respective unique

efficiencies as liwketprices change. To assume every finn has the homogeneous cost

structure ofa theoretical entrant strips the competitive process and its suuogates of some

ofits important dynamic chMactcristics.

V. Additional CODceras Expressed by Other Respondents

It is my understanding that other parties interested in the outcome oftbis

. proceeding have provided the Commission staffwith their "analysis" ofwhat is wrong'

with the Cost Proxy Model. Via this vehicle, I will respond to those criticisms.

A. The Cost Pro%)' Model UliS data specific to Paciflc BelL '

This statement is not ~omp)etely true. While it is true thal Pacific Bell engineers

bad a major input to the definition ofactivities 8nd collection ofdata, since the CPM was

jointly developed by INDETEC International and Pacific Bell, additional engineering

expertise was broUiht to bear through INDErEC Intemational's internal resources. All

decisionsco~ the engineering guidelines and practices were filtered through

enginCf:I'S With broader experience than Pacific Bell alone. Additionally, it'bas been

INDETEC's experience that, while there arc always local variations to be accounted for.

20



good enain=ing remains good engineering regardless oftbc area inwhich it is applied.

One ofthc benefits ofusing Pacific'Bell territoI)' as a base case is that it contains many

varied geographic, topolosical~ climatOlogical areas within its service tcnitory that arc

not combined in the serviCe areas ofmany other companies. None ofthe models

evaluated here are without engineering assumptions and quantitative values derived from

some comparable source.

B. CPM reSects an overbtdlt POTS sy.te...

The other respondents in this case appear to have the erroneous impression that

costs or facilities for Pacitic Bell's broadband netWork were somehow included in the

Cost Proxy Model determinations. Pacific Bell has chosen to implement their broadband

network as an overlay on the existing network and none ofthosc costs were considered

for inclusion in the Cost Proxy Model. Ifthc:rc were any impact at all from the creation

ofthi~ network, it would likely be to doWnsize the existing network and increase fill

factors due to the anticipated availability ofbroadband ,facilities. Again, i00d

engineering practices do not recommend placing facilities that will rapidly be useless and

with the capital budget limitations faced by all telephone companies today, dollars can be

more productively spent than to waste them on overbuilding.

c~ ePM UIeS overpriced fadllties aad expen.e cons.

The response in this area seems to argue that use ofrecent historical data as an

estimator ofthe cost offuture activity is inherently flawed and offer the ariUDlent that no

accommodation was made for future productivity gains. I would submit that recent

history is a relatively accurate predictor offuture costs due to the recent decline in

equipment prices and effects ofdownsizing on the cost ofactivities. Additionally, it must

be recognia=d that certain costs will inaease in the future, thereby offsetting some ofany

productivity gains made by company. In the absence ofany specific chan&es expected to

occur in provisioning practices, it is no better to pick. an arbitrary produc1ivily lain
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nmnber and, in fact, may be more harmful by removing profit incentives, than it is to rely

on historical cost levels that are appropriately examined.

D. The wrong tcchnolol)' is Chosen for loop electronics.

Ithas been suggested that the CPM is. wrong for not includini Next Generation

Digital Loop Canier (NGDLC) in its loop modeling. NGDLC is the nextgeneration of

loop facilities that will be considered for provision ofservice. It has not, however,

~ched the stage where it is in widespread use, nor has it gone through the initial

downturn in price that occurs with all new technology implementations. Additionally,

~ CPM has included the next generation ofloop facilities to the extent that these

technologies are most efficient today.

VII. Declaration

I declare under penalty ofpajury that the foregoq is true and comet. Executed

on August 9, 1996 at Del Mar, California.

f!Jo.;E
Richard D. Emmerson
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